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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image-processing method characterized by setting to the image-processing 
method of performing an image processing to the image data showing the picture acquired by 
photography, acquiring the absolute brightness information about brightness of the scene at the 
time of photography absolutely, performing the image processing which changes gradation 
and/or the frequency characteristic to the aforementioned image data based on this absolute 
brightness information, and obtaining processed image data. 

[Claim 2] The aforementioned image processing is the image-processing method according to 
claim 1 characterized by the picture expressed by the aforementioned processed image data 
being the processing which changes the gradation and/or the frequency characteristic of the 
aforementioned image data as the gradation and/or the frequency characteristic which are 
perceived at the time of photography are approached. 

[Claim 3] The image processing system characterized by having set to the image processing 
system which performs an image processing to the image data showing the picture acquired by 
photography, and having a brightness-information acquisition means to acquire the absolute 
brightness information about brightness of the scene at the time of photography absolutely, and a 
processing means to perform the image processing which changes gradation and/or the 
frequency characteristic to the aforementioned image data based on this absolute brightness 
information, and to obtain processed image data. 

[Claim 4] The aforementioned processing means is an image processing system according to 
claim 3 characterized by the picture expressed by the aforementioned processed image data 
being a means to perform processing which changes the gradation and/or the frequency 
characteristic of the aforementioned image data as the gradation and/or the frequency 
characteristic which are perceived at the time of photography are approached. 
[Claim 5] The record medium which recorded the program for making a computer perform the 
image-processing method characterized by providing the following of performing an image 
processing to the image data showing the picture acquired by photography and in which 
computer read is possible The aforementioned program is a procedure which acquires the 
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absolute brightness information about brightness of the scene at the time of photography 
absolutely. The procedure of performing the image processing which changes gradation and/or 
the frequency characteristic to the aforementioned image data based on this absolute brightness 
information, and obtaining processed image data 

[Claim 6] The procedure of performing the aforementioned image processing and obtaining 
processed image data is a record medium which is characterized by the picture expressed by the 
aforementioned processed image data being the procedure of performing processing which 
changes the gradation and/or the frequency characteristic of the aforementioned image data as 
the gradation and/or the frequency characteristic which are perceived at the time of photography 
are approached and in which computer read according to claim 5 is possible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the record medium which recorded 
the program for making a computer perform the image-processing method, the equipment, and the 
image-processing method of performing an image processing to the image data acquired by photography in 
consideration of the brightness at the time of photography and in which computer read is possible. 
[0002] 

[Description of the Prior Art] Reproducing on a display the digital image data acquired in the digital electronic 
still camera (it considers as a digital camera below) and the digital image data obtained by reading the picture 
recorded on the film as a soft copy as hard copy, such as a print, is performed. Thus, when reproducing digital 
image data, having the same high-definition quality of image as the photograph printed from the negative film 
is expected. 

[0003] It faces, recording the image data obtained in the digital camera on a record medium on the other hand, 
and the method which recorded photography conditions, such as the gamma property of a camera, a focal 
distance of a lens, an F value of a lens, and the content of the air entrainment performed within the camera, on 
the record medium is proposed (JP,10-191246,A). According to this method, it can face printing image data, 
and can process because of raising the quality of image of image data with reference to the photography 
conditions recorded on the record medium, and, thereby, the print of a good result can be obtained. 
[0004] By the way, in the case of a digital camera, the automatic exposure (AE) function is prepared in the 
camera itself, and exposure amendment processing is performed by adjusting the gradation and the frequency 
characteristic of image data by this AE function. Moreover, when reading a picture in a film, same exposure 
amendment processing is performed in a lab. Thus, the scene at the time of photography can be reproduced, 
without a picture's becoming pure white or becoming deep-black in the picture by which the printed output 
was carried out, even if it is the sunny scene and the shady scene from which the brightness at the time of 
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photography differs also 100 times by performing exposure amendment processing. 
[0005] 

[Problem(s) to be Solved by the Invention] Even if it is the scene of what brightness by performing exposure 
amendment processing by such AE function, a picture can be reproduced without a luminosity changing 
extremely. However, even if it is the scene which glared very brightly like the sands of midsummer since such 
an AE function is what performs exposure amendment processing so that it may become a luminosity uniform 
irrespective of the brightness of the photoed scene for example, the impression to which it glared at the time of 
photography will be spoiled by the uniform exposure amendment by AE function. 

[0006] this invention is made in view of the above-mentioned situation, and it aims at offering the record 
medium which recorded the program for making a computer perform the image-processing method, the 
equipment, and the image-processing method of performing an image processing to image data and in which 
computer read is possible, without spoiling the impression at the time of photography. 
[0007] 

[Means for Solving the Problem] The image-processing method by this invention is characterized by setting to 
the image-processing method of performing an image processing to the image data showing the picture 
acquired by photography, acquiring the absolute brightness information about brightness of the scene at the 
time of photography absolutely, performing the image processing which changes gradation and/or the 
frequency characteristic to the aforementioned image data based on this absolute brightness information, and 
obtaining processed image data. 

[0008] In addition, as for the aforementioned image processing, it is desirable that the picture expressed by the 
aforementioned processed image data is the processing which changes the gradation and/or the frequency 
characteristic of the aforementioned image data as the gradation and/or the frequency characteristic which are 
perceived at the time of photography are approached. 

[0009] When the image data which could acquire by preparing a luminance meter in a camera and measuring 
the brightness at the time of photography by this luminance meter, and was acquired by photography is not 
what gave exposure amendment, you may make it obtain "it is brightness information absolutely" from 
information, such as image data and a drawing value at the time of photography, here. Moreover, what is 
necessary is to record brightness information absolutely at the magnetic-recording section of an APS film in 
the case of the camera which uses the so-called APS film which can record magnetic information that what is 
necessary is just to deliver to the lab which outputs to the archive medium which records image data by 
recording brightness information absolutely in the case of the digital camera with which a camera has a 
luminance meter, and just to deliver to a lab. Moreover, brightness information K may be absolutely recorded 
on record media, such as FD, and you may deliver to a lab. Moreover, as brightness is absolutely shown not 
only in the thing of the scene at the time of photography expressed numerically but in the following table 1 as 
"being brightness information absolutely", you may express the central value of the range of brightness, and 
the range of absolute brightness with a sign absolutely. 
[0010] 
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[Table 1] 



[0011] The image processing system by this invention is characterized by to have set to the image processing 
system which performs an image processing to the image data showing the picture acquired by photography, 
and to have a brightness-information acquisition means to acquire the absolute brightness information about 
brightness of the scene at the time of photography absolutely, and a processing means to perform the image 
processing which changes gradation and/or the frequency characteristic to the aforementioned image data 
based on this absolute brightness information, and to obtain processed image data. 

[0012] In addition, as for the aforementioned processing means, it is desirable that the picture expressed by the 
aforementioned processed image data is a means to perform processing which changes the gradation and/or the 
frequency characteristic of the aforementioned image data as the gradation and/or the frequency characteristic 
which are perceived at the time of photography are approached. 

[0013] In addition, the image-processing method by this invention may be recorded on the record medium in 

which computer read is possible as a program for performing a computer, and may be offered. 

[0014] 

[Effect of the Invention] In order to perform absolutely processing which changes gradation and/or the 
frequency characteristic to image data based on the absolute brightness information about brightness of the 
scene at the time of photography according to this invention, the processed image data showing the picture 
reflecting the brightness of the scene at the time of photography can be obtained, and the picture according to 
the impression of the brightness at the time of photography can be acquired by reproducing processed image 
data. 
[0015] 

[Embodiments of the Invention] With reference to a drawing, the operation gestalt of this invention is 
explained below. Drawing 1 is the outline block diagram showing the picture output structure of a system 
which applied the image processing system by the 1st operation gestalt of this invention. As shown in drawing 
1 , the picture output system by the 1st operation gestalt records the image data SO acquired in the digital 
camera 1 on an archive medium 2, delivers this archive medium 2 to a lab 3, and performs a printed output 
here. 

[0016] a digital camera — one — CCD — photography — being required optical system — autofocus — a 
function — etc. etc. — having — an image pck-up — a means — four — an image pck-up — a means — four — 
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setting — acquiring — having had — a subject copy — an image — data — S — 1 — receiving — a automatic 
exposure — amendment — processing -- giving - image data - S -- zero — obtaining — a automatic exposure — 
amendment — (— AE --) — a means — five — photography — the time — a Irrespective of the brightness of the 
scene at the time of photography, the AE means 5 amends exposure of subject-copy image data S\ and obtains 
image data SO so that a picture may not become pure white or it may not become deep-black. Therefore, as for 
the image data SO which is acquired in a digital camera 1 and recorded on an archive medium 2, exposure 
amendment is already made. In addition, the measurement result of the brightness by the luminance meter 6 is 
absolutely recorded on an archive medium 2 as brightness information K. 

[0017] Archive media 2 are image data SO and the digital media which record brightness information K 
absolutely, such as SmartMedia, CompactFlash, and a memory stick. 

[0018] A lab 3 is equipped with the image data SO and the read-out means 7 which reads brightness 
information K absolutely recorded on the archive medium 2, a gradation processing means 8 to adjust the 
contrast of image data SO based on brightness information K absolutely, and to obtain the processed image 
data SI, and the output meanses 9, such as a printer which carries out the printed output of the processed image 
data SI. 

[0019] The gradation processing means 8 adjusts the contrast of image data SO as follows. The graph with 
which drawing 2 expresses a relation with the luminosity of the appearance to brightness and brightness, and 
drawing 3 are graphs which show only the portion with which the contrast of brightness is expressed in 
drawing 2 . As shown in drawing 2 , what has so white scene **** at the time of photography that brightness 
becomes high is more bright, and a black thing comes to look more darkly. For this reason, as shown in 
drawing 3 , contrast is low like the interior of a room in a dark place, and contrast is sensed high like the 
outdoors of fine weather in a bright place. Therefore, in the gradation processing means 8, as contrast is 
absolutely made higher based on brightness information K when brightness is high absolutely, and brightness 
makes contrast lower absolutely at a low case, it is the thing at the time of photography which adjusts the 
contrast of image data SO and obtains the processed image data SI. In addition, the contrast concerning [ the 
contrast in this case ] not only the contrast of a gray but RGB each component is also included. Moreover, in 
the gradation processing means 8, you may perform color transform processing in consideration of the 
observation light source, the color-reproduction range of the output means 9, etc. which observe a print. 
[0020] Subsequendy, operation of this operation gestalt is explained. Drawing 4 is a flow chart which shows 
operation of the 1st operation gestalt. First, a photograph is taken with a digital camera 1 (Step SI), exposure 
amendment is given in the AE means 4 to subject-copy image data S' acquired by photography, and image data 
SO is obtained (Step S2). Moreover, the brightness at the time of photography is measured by the luminance 
meter (Step S3), and the absolute brightness information K showing this brightness and the obtained image 
data SO are recorded on an archive medium 2 (step S4). The above is the processing performed in a digital 
camera 1. 

[0021] An archive medium 2 is delivered to a lab 3, and brightness information K and image data SO are 
absolutely read from an archive medium 2 in the read-out means 7 (Step S5). And in the gradation processing 
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means 8, gradation processing which adjusts the contrast of image data SO based on the read absolute 
brightness information K is performed, and the processed image data SI is obtained (Step S6). In the output 
means 9, the printed output of the processed image data SI is carried out (Step S7), and it ends processing. 
[0022] Thus, contrast becomes high more, so that the brightness at the time of photography is large, in order to 
perform absolutely gradation processing which adjusts contrast to image data based on the absolute brightness 
information K about brightness of the scene at the time of photography according to this operation gestalt, and 
the processed image data SI showing the picture reflecting the brightness of the scene at the time of 
photography can be obtained. Therefore, the picture according to the impression of the brightness at the time 
of photography can be acquired by reproducing the processed image data SI . 

[0023] Subsequently, the 2nd operation gestalt of this invention is explained. Drawing 5 is the outline block 
diagram showing the picture output structure of a system which applied the image processing system by the 
2nd operation gestalt of this invention. In addition, since the read-out means 7 and the output means 9 in 
composition and a lab 3 of a digital camera 1 are the same as the digital camera 1 in the 1st operation gestalt, 
the read-out means 7, and the output means 9 in the 2nd operation gestalt, detailed explanation is omitted. It is 
what performs frequency processing to image data SO in the 2nd operation gestalt based on brightness 
information K in a lab 3 absolutely. A degree calculation means 11 of emphasis to compute the degree of 
emphasis at the time of performing frequency processing with reference to a database 12 based on brightness 
information K absolutely, It has a frequency processing means 13 to perform frequency processing to image 
data SO based on the degree of emphasis computed in the degree calculation means 1 1 of emphasis, and to 
obtain the processed image data S 1 . 

[0024] Drawing 6 is a graph showing the spatial frequency according to brightness, and the sensitivity of an 
eye, i.e., a relation with the frequency response characteristic of an eye. In addition, two or more curves shown 
in drawing 6 are the things of low brightness [ bottom ], and the bottom is the thing of high brightness. As 
shown in drawing 6 , in the scene at the time of photography, sensitivity [ as opposed to / low / a low 
frequency component in brightness ] becomes high relatively, and the sensitivity to the intermediate frequency 
component near 10 cycle(s)/mm becomes high relatively, so that brightness is high. However, in the AE means 
5 prepared in the digital camera 1, irrespective of the brightness of the scene at the time of photography, 
exposure amendment is given so that the picture of an uniform luminosity may be acquired to subject-copy 
image data S\ For this reason, even if it photos the scene (the frequency response characteristic of an eye 
corresponds to the curve 1 of drawing 6 ) of a glaring impression like the sands of midsummer If what carried 
out the printed output of the image data SO by which exposure amendment was made is observed in the interior 
of a room (the frequency response characteristic of an eye corresponds to the curve 2 of drawing 6 ), a low 
frequency component will become what is emphasized as compared with other frequency components, and is 
visible, and the impression at the time of photography will be spoiled. In the 2nd operation gestalt, based on 
the absolute brightness information K at the time of photography, it is made to perform frequency processing 
to image data SO so that the impression at the time of photography may not be spoiled. Hereafter, the concrete 
method is explained. 
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[0025] The data which express with a database 12 the frequency response characteristic of the eye according to 
brightness shown in drawing 6 are memorized. The degree calculation means 1 1 of emphasis computes the 
degree of emphasis for the time of frequency processing based on the absolute brightness information K read 
from the archive medium 2, image data SO, and the data of a database 12. Specifically, it carries out as follows. 
First, the frequency response characteristic of an eye based on the brightness, i.e., the brightness at the time of 
photography, absolutely expressed by brightness information K is the curve 1 of drawing 6 . When the 
frequency response characteristic of an eye based on the brightness at the time of observing the print picture of 
image data SO in the interior of a room is the curve 2 of drawing 6 , as shown in drawing 7 (a) It assumes that 
it is what covers a perimeter wave number band in each curves 1 and 2, and has a value, a curve 2 is moved 
upwards, and the position of zero point is doubled ( drawing 7 (b)). And the value which **(ed) the frequency 
response characteristic of the curve 1 in the frequency band by the frequency response characteristic of a curve 
2 for every limited frequency band which has image data SO in the difference of the frequency response 
characteristic in a curve 1 and a curve 2 that a (slash portion) should be complemented is calculated as a degree 
of emphasis. 

[0026] Based on the degree of emphasis computed in the degree calculation means 1 1 of emphasis in the 
frequency processing means 13, frequency emphasis processing is performed to image data SO, and the 
processed image data SI is obtained. As this frequency emphasis processing, the frequency art indicated by 
JP,10-75395,A, for example can be used. Based on image data SO, sharpness differs first, namely, this method 
by creating two or more dotage picture signals from which the frequency characteristic differs, and asking for 
the difference of the dotage picture signal and two signals in image data SO Two or more band reservation 
picture signals (it considers as a bandpass signal below) showing the frequency component of the limited 
frequency band with image data SO are created. After changing the bandpass signal furthermore with the 
degree of emphasis computed in the degree calculation means 1 1 of emphasis, by integrating two or more of 
the bandpass signals, an addition signal is created, this addition signal is added to image data SO, and the 
processed image data SI is obtained. The following formula (1) can express this processing. 
[0027] 

Sl=S0+beta(S0) xFusm (SO, Susl, Sus2, -SusN) 
Fusm (SO, Susl, Sus2, -SusN) 

= fl(S0-Susl)+f2(Susl-Sus2)+~ +fk(Susk-l-Susk)+ - +fN (SusN-l-SusN) - (1) 
(However, a Susk(k=l-N):dotage picture signal) 

fk(k=l-N): The degree beta of emphasis which changes each bandpass signal (SO): The emphasis coefficient 
defined based on image data SO 

thus, as the scene at the time of photography shows with a curve 1 by performing frequency processing based 
on the degree of emphasis computed in the degree calculation means 1 1 of emphasis, in being high brightness 
Since the intermediate frequency component near 10 cycle(s)/mm will be emphasized as compared with other 
frequency components, the picture acquired by reproducing the processed image data SI expresses the 
impression of the scene of high brightness at the time of photography. 
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[0028] Subsequently, operation of the 2nd operation form is explained. Drawing 8 is a flow chart which shows 
operation of the 2nd operation form. In addition, since the processing from Step SI 1 in drawing 8 to Step S15 
is the same as processing from Step SI in the operation form of the above 1st to Step S5, detailed explanation 
is omitted and explains only the processing after Step S16 here. In the degree calculation means 11 of 
emphasis, based on the absolute brightness information K read with the read-out means 7 and image data SO, 
and the data further memorized by the database 12, the degree of emphasis at the time of performing frequency 
processing is computed (Step S16), and it is inputted into the frequency processing means 13. In the frequency 
processing means 13, based on the degree of emphasis computed in the degree calculation means 11 of 
emphasis, frequency processing shown by the above-mentioned formula (1) is performed, and the processed 
image data SI is obtained (Step SI 7). In the output means 9, the printed output of the processed image data SI 
is carried out (Step SI 8), and it ends processing. 

[0029] Thus, in order to set in the 2nd operation form and to perform frequency processing to image data based 
on the absolute brightness information K about brightness of the scene at the time of photography absolutely, 
the frequency component according to the brightness at the time of photography will be emphasized, and the 
processed image data SI showing the picture reflecting the brightness of the scene at the time of photography 
can be obtained. Therefore, the picture according to the impression of the brightness at the time of 
photography can be acquired by reproducing the processed image data S 1 . 

[0030] In addition, although the processed image data SI which reflected the brightness at the time of 
photography by performing frequency processing for gradation processing in the 2nd operation gestalt in the 
operation gestalt of the above 1st has been obtained, you may make it obtain the processed image data SI by 
performing the both sides of gradation processing and frequency processing. 

[0031] Moreover, although a luminance meter 6 is formed in a digital camera 1, the brightness at the time of 
photography is measured in each above-mentioned operation gestalt and this is absolutely made into brightness 
information K Based on subject-copy image data S* before the exposure amendment acquired in the image 
pck-up means 4, it asks for the brightness at the time of photography in consideration of the property of CCD 
used for the image pck-up means 4, the value of drawing, etc., and is good also as brightness information K 
absolutely in this. Moreover, although in the case of the digital camera 1 which does not have the AE means 5 
subject-copy image data S' obtained in the image pck-up means 4 is recorded on an archive medium 2 and it is 
delivered to a lab 3 In this case, the information about the property and drawing value of CCD is recorded on 
an archive medium 2, and it asks for the brightness at the time of photography based on these information and 
subject-copy image data S' in a lab 3, and is good also as brightness information K absolutely in this. 
Specifically, it can ask as follows. These relations can be expressed with the following formula (2), if light 
exposure in CCD is set to E and the absolute brightness of F and a scene is set to I for a drawing value (f 
number). In addition, in a formula (2), k is a constant. 
[0032] E=k-I/F2 (2) 

Moreover, the relation of the output value from the light exposure in CCD and CCD, i.e., a pixel value, was 
decided by the property of CCD, and if the output value from CCD is set to Q, it can be expressed with the 
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following formula (3). 
[0033] Q=f(E) (3) 

Therefore, from a formula (2) and (3), the output value Q from the drawing values F and CCD can express 
brightness I like the following formula (4), and it should just make absolutely the absolute brightness I called 
for by doing in this way brightness information K. 
[0034] I=F2-f-l (Q)/k(4) 

Furthermore, in each above-mentioned operation gestalt, although processed to the image data SO acquired 
with the digital camera 1, based on brightness information K, gradation processing and/or frequency 
processing can be absolutely performed also to the image data obtained by reading the picture recorded on the 
film like the above. In this case, image data may give exposure amendment in a lab 3, and may not give 
exposure amendment. What is necessary is to record brightness information K on record media, such as FD, 
and just to deliver it to a lab 3 absolutely in this case, furthermore. Moreover, when a film is the so-called APS 
film which can record magnetic infoixnation, you may record brightness information K on the 
magnetic-recording section of an APS film absolutely. Furthermore, information, such as a drawing value at 
the time of photography, is delivered to a lab 3, and it asks for the brightness at the time of photography based 
on the image data obtained in the lab 3, and these information, and is good also as brightness information K 
absolutely in this. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram showing the picture output structure of a system which 
applied the image processing system by the 1st operation gestalt of this invention 
ITDrawing 21 The graph showing a relation with the luminosity of the appearance to brightness 
and brightness 

[Drawing 31 The graph which shows only the portion with which the contrast of brightness is 
expressed in drawing 2 

rDrawing 41 The flow chart which shows operation of the 1st operation gestalt 

rDrawing 51 The outline block diagram showing the picture output structure of a system which 

applied the image processing system by the 2nd operation gestalt of this invention 

rDrawing 61 The graph showing the relation between the spatial frequency according to 

brightness, and the frequency response characteristic of an eye 

[Drawing 71 Drawing for explaining calculation of the degree of emphasis 

[Drawing 81 The flow chart which shows operation of the 2nd operation gestalt 

[Description of Notations] 

1 Digital Camera 

2 Archive Medium 
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3 Lab 

4 Image Pck-up Means 

5 AE Means 

6 Luminance Meter 

7 Read-out Means 

8 Gradation Processing Means 

9 Output Means 

1 1 The Degree Calculation Means of Emphasis 

12 Database 

13 Frequency Processing Means 



[Translation done.] 
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